08-07-08 ; 04 : 40PM; 
esptscenex oocumenx view 



METHOD FOR ADJUSTING CURRENT DISTRIBUTION FOR ELECTROPLATING 



Publication number: JP2200800 



Inventor: 
Applicant: 
Classification: 
- International: 



1990-08-09 
HINO YASUHIKO 
NIPPON ELECTRIC CO 

C25D17/10; C25D17/12; C25D21/00; C2SD21/12; 
H05K3/18; C25D17/10; C25D21/00; C2SD21/12; 
H0SK3/18; (IPC1-7): C25O17/10; H0SK3/18 



Application number; JP19890020619 19890130 
priority number(s): JP19890020619 19890130 



Report a data error here 



Abstract of JP2200800 
PURPOSE:To easily adjust a current 
distribution by each of sub-segmented plating 
areas by combining small anodes which can 
be Individually set at desired current values to 
form a assembled anode, disposing such 
anode to face a surface to be plated and 
properly adjusting the currents of the individual 
small anodes. CONSTITUTION:For example, 
16 pieces of the small anodes 1 which can be 
set individually at the desired current values 
are combined to a net shape to form the 
assembled anode S and this anode Is so 
installed as to face the surface 10 to be plated 
of a substrate 1 1 to be plated. A plating liquid 
13 of a plating cell 14 is fed by a pump 1 5 to 
the assembled anode 5 and is brought into 
contact with the surface 1 0 to be plated 
through the assembled anode 5; thereafter, 
the liquid is returned to the plating cell 14. The 
currents flowing out of the small anodes 1 are 
Insulated by an anode frame 2 and are, 
therefore, kept at the set values when the 
currents are supplied to the small anodes 1 , 
which are respectively properly set. of the 
assembled anode 5 from a power source € in 
this constitution. The current distribution well 
reflecting the individual current set values is 
obtd. when the currents emit from the 
assembled anode 5. Desired plating patterns 
are formed on the surface 10 to be plated in 
this way. 
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' (Reference 1) 

(12) Publication of Japanese Unexamined Patent Application (A) H 2-200800 
(43) Publication Date: August 9, 1 990 
(54) Title of the Invention: 
METHOD OF ADJUSTING CURRENT DISTRIBUTION IN ELECTROPLATING 

(21) Application No. 1-20619 

(22) Application Date: January 30, 1989 
(71) Applicant: NEC Corporation 

2. Claim 

(1) A method of adjusting a current distribution of electroplating characterized in : 
arranging a composite anode opposed to the surface of a plating object, the 

composite anode including at least two small anodes, and a desired current 

value being settable for each of the small anodes, and 

adjusting an electric current in each of the small anodes to a have proper 

value, and thus adjusting a plating current distribution in a plating area. 

[Means for Solving the Problems] 

To achieve the above-described object, the method of adjusting a current 
distribution in electroplating of the present invention is characterized in that : 

arranging a composite anode opposed to the surface of a plating object, the 
composite anode including at least two small anodes, and a desired current 
value being settable for each of the small anodes, and 

adjusting an electric current in each of the small anodes to a have proper 
value, and thus adjusting a plating current distribution in a plating area. 

[Preferred Embodiments] 
Hereinafter, the present invention will be described with reference to the 
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drawings. 

Fig. 1 is a front view of a composite anode used in a method of adjusting an 
electroplating current distribution in electroplating according to an embodiment of 
the present invention. In this embodiment, the composite anode includes sixteen 
small anodes, and has a quadrangular shape. It is apparent that the scope of the 
present invention is not restricted to the above-described composite anode. In 
the drawing, reference numeral 3 denotes an anode frame, and 4 denotes an 
anode lead wire. 

Fig. 2 is a longitudinal cross-sectional view of the composite anode shown in 
Fig. 1. Each small anode 1 is an anode sheet having a net shape, e.g., formed 
of a platinum plated titanium mesh or the like. An anode rim 2 is formed of, e.g., 
a heat resistant vinyl chloride or the like, and has 1 6-divided sections with no lids 
and bottoms. The small anodes 1 are secured to the anode rims 2, and are 
electrically insulated from each other. The anode frame 3 is a support for 
attaching the anode rims 2 to a plating vessel or the like. Anode lead wires 4 are, 
e.g., platinum plated titanium wires coated with a resin, and are connected to the 
small anodes 1, respectively. The anode lead wires pass through the anode 
frame 3 to be led out to the outside. 

Fig. 3 is a longitudinal cross-sectional view illustrating the action of the 
composite anode according to an example of an electroplating device adopting 
the method of adjusting a current distribution of the present invention. A 
composite anode 5 is an anode according to the present invention described with 
reference to Fig. 1 and Fig. 2. A plating power supply 6 is a plating current 
supply having channels in the number equal to that of small anodes 1 . Plus (+) 
electric supply lines 7 are lead wires connecting the respective channels on the 
plus side of the plating power supply 6 to the anode lead wires 4 led out from the 
respective small anodes 1 . It is to be noted that one + electric supply line 7 is 
shown with the other electric power supply lines being omitted in Fig. 3 for 
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simplicity. A minus (-) electric supply line 8 is a lead wire collectively connecting 
the minus (-) side of the plating power supply 6 to the side of a sheet as a plating 
object. A cathode terminal 9 is a terminal provided for achieving sufficient 
electrical contact with a sheet 11 as a plating object. A plating surface 10 is a 
portion to be plated by the method of adjusting a current distribution of the 
present invention. The sheet 11 as a plating object is a part having the plating 
surface 10. The plating will be described more in detail with reference to Fig. 4 
and Fig. 5. A holder 12 is a tool for holding the plating sheet 11 in a proper 
position with respect to the composite anode 5. A plating liquid 13 is an 
electrolyte for depositing to form a predetermined plating film on the plating 
surface 10. A plating vessel 14 is the main part of an electroplating apparatus 
comprising a service tank, a plating liquid circulation pipe, and a plating chamber. 
A pump 15 is provided for circulating the plating liquid. 

The operation will be described below. First, a circulation route for the a 
plating liquid will be described. A plating liquid 13 is caused to flow with the 
pump 1 5 in the circulation pipe in the direction shown by the arrow to reach the 
composite anode 5. The small anodes 1 assembled in the composite anode 5 
have a net shape. Therefore, the plating liquid 13 passes through the composite 
anode 5 while contacting with the small anodes 1, and further rises to contact 
with the plating surface 10. The plating liquid 13, after reaching the plating 
surface 10, overflows through the space between the plating sheet 11 and the 
holder 12, and is returned to the service tank disposed below the space. 

Hereinafter, the flow of plating current will be described. Electric current fed 
from the plating power supply 6 to the respective small anodes 1 through the plus 
(+) electric supply line 7, is further fed to the plating surface 10 through the 
plating liquid 13. Then, the electric current is collected to the cathode terminal 9, 
and is returned to the plating power supply 6 through a minus (-) electric power 
supply bus 8. 
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Hereinafter, the method of adjusting a current distribution will be described. 
Substantially all of the electric currents having properly-set characteristics, 
respectively, are supplied to the small anodes 1 , begin to flow toward the plating 
surface 10. The electric current flowing toward the pump 15 side is negligible. 
While the electric currents flowing out from the small anodes 1 flow forward 
inside the composite anode 5, they are insulated from each other by the anode 
rims 2, and thus they are maintained at the set values. The electric currents 
flowing out from the composite anode 5 are not sectioned by the anode rims 2, 
and thus are mixed with each other. Thus, the current distribution is determined 
by the shape-size of a space defined by the plating surface 10, the composite 
anode 5, and the holder 12. However, the obtained current distribution is 
sufficiently reflecting on the current set values of the respective small anodes 1 , 
which current distribution is different from the current distribution obtained by a 
single anode. Accordingly, in the method of adjusting a current distribution of the 
present invention, the distance between the upper surface of the composite 
anode 5 and the plating surface 10 has a very important meaning. In this 
example, great current adjustment advantages can be obtained, if the distance is 
up to 1 00 mm. 
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